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CHANGES 

B. Changes In Apparatus (Components) 

B.l Removed Replaced By 



(CPAR17) 

Resistor R22, 3-3K 
KS-13490, LI, 
ZH Option 

(CPAR17) 

Diodes CR1, CR2, 
CR3, CM, CR5, 
CR6, CR7, CR8, 
KS-16986, L6, 
ZH Option 



Resistor R22, 100 
KS-13490, LI, 
ZJ Option 



Diodes CR1, CR2, 
CR3, CM, CR5, 
CR6, CR7, CR8, 
458C, 
ZJ Option 



B.2 Added 



Wire from connector J3-18 is added to 
TB1-15 on the DAS 820D type. This is 
identified as wiring option ZK. 

p. Description of Changes 

D.l The value of R22 and the code of 

diodes CR1 through CR8 are changed 
to facilitate the manufacturing of the 
CPAR17. 



D.2 A wire is provided from connector J3-18 

to TB1-15 on the DAS 820D type and is 
identified as wiring option ZK. Wiring op- 
tion ZK together with the new feature option 
ZG (strap between TB1-15 and TB1-6), permits 
the operation of the test relay in the 
CPAR17 (mounted in the DAS 820D type) when 
used in conjunction with the DAS 820K. 

D.3 Information Note 3-04 is added as an 
explanation of D.2. 



D.4 Information Note 3-05 and Sheet Note 3 

on sheet J3 are added to show how to 
modify the CPAR430 for a TSPS No. 1 hotel/ 
motel station. 



D.5 The connection of signal ground (AB) 

to protective ground (AA) for DAS 820D 
type is identified as option X (Equipment 
Note 206). 



D.6 FS5 and FS6 are reissued to include 
information in D.2 and D.5- 
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DATA AUXILIARY SETS 820D AND 820E TYPES 

CHANGES 

D. Description of Changes 

D.l PS6 has been revised to show the addition of one 6041H 
key, one D6AD cord, one KS-13 J t91,Ll, 360-ohm resistor, 
and one KS-13 i t91,L2,39-ohm resistor for use in DATREX* 
remote stations. When connected as shown in FS6, the key 
and its associated components may be used to provide ZD 
option, which is key control of transmit supervision and/or 
ZF option, which is a camp-on signal indicator. 

F. Changes in CD Section 

F.l Change the first sentence In 2.05 to read: 

2.05 Transmit supervision consists of a continuous trans- 
mitted space and is controlled from the terminal by 
means of data terminal ready lead (CD). 



* Service Mark 
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SECTigN_T_z_§INI£AL_DESCRIPTION 

1x PURPQSE_OF_CIRCUIT 

1.01 Data auxiliary sets (DAS) 820D and 
820E type serve as interface units between a 
TTY or CPT and a 108- or . 109-type station 
data set. - DAS 820E is used for a multiple- 
station arrangement and can handle up to 
three stations. 



DATA AUXILIARY SET 820D 

1.02 Data auxiliary sets (DAS) 820D1 and 
820D2 are rated Mfr Disc, and are replaced 
by data auxiliary sets 820D-L1 equipped with 
an AR17 circuit pack, and 820D-L1A equipped 
with an AR17 circuit pack, respectively. 
Data auxiliary set 820D-L1 consists of a 
two-tone gray plastic housing which contains 
an 18A power unit, TEST key and lamp, a 
KS-19087, L2 connector, and a 61A apparatus 
mounting. The 61A apparatus mounting pro- 
vides for the mounting of a 108- or 109-type 
station data set. Some early models may be 
eauipped with an AR16 circuit pack, which is 
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now rated Mfr Disc., or an AR17 circuit pack. 
DAS 820D-L1 (and L1A) code does not include 
the AP17 circuit pack. The AR17 circuit 
pack, or others such as the AR430 circuit 
pack, must be ordered separately as required. 
The data set is not provided with DAS 820D-L1 
(or L1A) , but must be furnished as required. 



1.03 Data auxiliary set 820D2, which is 
also rated Mfr Disc, is the same as the 
620D1 except that the 820D2 is not equipped 
with a cover for the plastic housing. 



1 0U nata auxiliary sets 820D-L1 and 
820D-L 1 A I'rfhen equipped with an AR17 circuit 
pack) replace data auxiliary sets 820D1 and 
820D2, respectively. These newly coded data 
auxiliary sets together with the AR17 circuit 
pack redace the old sets in all applications 
and differ from the 820D1 and 820D2 only in 
the following ways: 



(a) A 26- screw terminal board replaces the 
6-screw terminal board to provide 
greater flexibility. 



(b) Wiring is added between card connec- 
tors in order to accommodate newly 
developed data sets and circuit packs. 



(c) The TEST key has been rewired in order 
to extend the test feat-ire of the data 
auxiliary set by including a test 
capability for half-duplex sets such 
as Data Set 109A. This test consists 
of a continuous space impressed on the 
line whenever the TEST key is 
operated. When a full-duplex data set 
is used, operation is identical to 
that of DAS 820D1 and 820D2. 



DATA AUXILIARY SET 820E 

1.05 Data auxiliary set 820E1 consists of 
three 18B power supplies, three KS-19087,L2 
connectors, three KS-19088,L2 connectors, and 
a 59B apparatus mounting, mounted on a panel 
and equipped with three AP17 circuit packs. 
It is electrically equivalent to three data 
auxiliary sets 820D and can be equipped with 
up to three data sets. Data auxiiliary set 
820E1 will accommodate three data sets 108A, 
108C, or 109A (in any combination) , which are 
not provided, but must be furnished as 
required. The AR16 circuit pack may not be 
used with data auxiliary set 820E1. 

1.06 Data auxiliary set 820E2 is similar 
to and performs the same functions as DAS 
820E1 except that the three J» connectors are 
replaced by the TBI terminal strip to provide 
a more flexible arrangement for connection of 
loops and future externally controlled 
applications. 



it_SSSSEAI<-2SSCRIPTION_OF_OPERaTION 

DATA AUXILIARY SET 820D-L1 (OR L1A) EQUIPPED 
WITH AN AR17 CIRCUIT PACK 

2.01 Data and control signals are 
exchanged between the data terminal and the 
data set via data auxiliary set 820D. 
Because there are no direct connections 
between the data set and data terminal, the 
data auxiliary set actually has three inter- 
faces, one toward the data set, one toward 
the data terminal, and one for line and 
control connections. The three interfaces 
will be considered separately. 

2.02 The signal voltages toward the data 
set conform to EIA standards set forth in 
RS-232-B for transmit, receive, and carrier 
detector leads. The carrier squelch lead 
does not use EIA voltages. 

2.03 The interface toward the data ter- 
minal may be on a current or EIA voltage 
basis depending on the setting of a screw 
switch option. The following leads are used 
with the current interface option: transmit, 
receive, carrier detector, local mode con- 
trol, ground, +20 volt power, and -24 volt 
power. If the EIA interface option is 
selected, the following leads are used: BA, 
BB, CF, CC, CA, CB, CX, AB, +P, and -P. 

2.0U The interface for line and control 
connections provides access to the tip and 
ring of the data set via a screw terminal 
strip. Access to the TEST key and test lamp 
is also provided on this terminal strip. 

2.05 If the station is in its normal*' 
operating mode, transmit and receive data is 
sent between the data set and data terminal. 
The station is placed in the test mode by 
operation of the test relay in the data 
auxiliary set. In the test mode, the data 
set is isolated from the data terminal. The 
receive lead of the data set is connected to 
the transmit lead of the data set. Any 
signals received from the telephone line are 
retransmitted to the line. 

2.06 The station is placed in the local 
mode by operation of the local relay in the 
data auxiliary set. In the local mode, the 
data terminal is isolated from the data set. 
The transmit lead of the data terminal is 
connected to the receive lead of the data 
terminal. Signals on the transmit lead of 
the data terminal are looped to the receive 
lead of the data terminal. 



DATA AUXILIARY SET 820E 

2.07 Data and control signals are 
exchanged between the data terminal and the 
data set via data auxiliary set 820E. 
Because there is no direct connection between 
the data set and the data terminal, the data 
auxiliary set has three interfaces, one 
toward the data set, a second toward the 
data terminal, and the third for line and 
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control connections. The interfaces will 
considered separately. 

2.08 The interface toward the data set is 
the same as data auxiliary set 820D and is 
described in 2.02. 

2.09 The interface toward the data ter- 
minal is the same as data auxiliary set 820D 
and is described in 2.03. 

2.10 The third interface provides access 
to the tip and ring of the telephone line, 
controls the test relay, and connects to test 
and local contacts on the AR17 circuit pack. 

2.11 Operation of data auxiliary set 820E 
in the nor-nal, test, and local modes is the 
same as dita auxiliary set 820D and is 
described in 2.0 5 and 2.06. 



OKTA AHXILIARV SET 920D-L1 (OR L1A) EQUIPPED 
WITH AN AR«30 CIRCUIT PACK 

2.12 Data auxiliary set 820D-L1 (or LI A) 
equipped with an AR430 circuit pack has two 
interfaces as does the 820D-L1 (or L1A) 
equipped with an AR17 circuit pack, one 
interface toward the data set and one inter- 
face toward the data terminal. 

2.13 The interface toward the data set 
consists of the following leads: SEND DATA, 
RECEIVE DATA, and CARRIER DETECTOR. 

2.14 The interface circuits toward the 
data terminal meet the electrical signal 
characteristics set forth in EIA Standard 
RS-232-B. The following interface circuits 
are provided: AB, EA, BB, CA, CC, CD, and 
CF. 

2.15 Access to the data auxiliary set by 
the installer is via the screw terminal 
strip. The installer can connect the tip and 
ring of the data set to a telephone line. He 
has access to the TEST key and test lamp 
terminals. These terminals are actually in 
parallel with the test key and test lamp. 

2.16 A test relay is provided on the 
ARH30 circuit pack, when the test relay is 
operated and a full-duplex data set is used, 
the transmit and receive leads of the data 
set are connected together and disconnected 
from the ARU30 circuit pack. With a half- 
duplex data set, a continuous space is 
impressed upon the transmit lead. Tn both 
cases, however, the CC lead is turned off and 
the PB lead is clamped marking. 



SECTI0N_II_2_DETAILED_pESCRIPTI0N 

1 A DATA_AUXILIARY_SET_820D-IJ_jOR_L1Al 

E2UIPPED_WITg~AN~AR17_CIRCyiJ~PACK 

DATA SET INTERFACE 

1.01 The interface between the data set 
and the data auxiliary set includes the 



be following leads : 



(*) . Transmit: This lead meets the voltage 
requirements of PS-232-B of the EIA 
Standard. Data on this lead is trans- 
mitted over the telephone line by the 
data set. 

( b ) 5§£§i.Y.e: This is an EIA lead. Data on 
this lead comes in from the line via 
the data set. 

(c) Carrier Detector : This- is an EIA 

lead. The state of the control signal 
on this lead depends on whether the 
data set does or does not detect 
carrier. 

W) £SEEi§E_§aa§l£b: when the data auxil- 
iary set gets a carrier-fail indica- 
tion from the data set, the data 
auxiliary set short-circuits the Data 
Set 108A or T08C modulator tank cir- 
cuit, squelching the outgoing carrier. 



DATA OR CUSTOMER TERMINAL INTERFACE 
Ai__General 

1.02 The interface toward the data ter- 
minal may be EIA or current depending upon 
the setting of a screw switch option. The 
option allows the data auxiliary set to be 
used with CPTs or TTYs. When using data 
auxiliary set 820D, the interface is referred 
to as the data terminal interface; when using 
data auxiliary set 820E, the interface is 
referred to as the customer . terminal inter- 
face (CUST TERM) . On series 1 of data 
auxiliary set 820E, the customer terminal is 
designated JU and on later series is desig- 
nated J3. 

B i __EIA_Interf ace 

1.03 All the leads used with the EIA 
interface meet the requirements of EIA stan- 
dard RS-23 2-B. The interface between the 
data auxiliary set and the riata terminal 
includes the following leads: 

(a) BA: Data is t -ansmitted from the data 
terminal to the diita auxiliary • set. 

(b) BB: Data is received by the data 
terminal from the data auxiliary set. 

(c) CA: The request-to-send signal comes 
from the data terminal. It is looped 
back on the CB lead, which gives a 
clear-to-send indication to the data 
terminal. The circuit pack of the 
data auxiliary set has a printed wir- 
ing path between the CA and CB leads 
which performs the loop-around 
function. 

(d) CB: The clear-to-senl signal is sent 
to the data terminal. This lead is 
tied to the CA lead as explained 
previously. 
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(e) 



CC: A data-set-ready signal ie nant 
to the data terminal when the station 
is prepared for normal operation. An 
off indication on this lead is given 
when the local or test relay in the 
data auxiliary set is operated. 



trol source in the TTY for the local 
relay operation is a make-contact 
returned to +24 volts on pin 9 of J3. 



CONTROL INTERFACE 



(f) 
(9) 



m 

(i) 
(J) 

(V-) 



AB: This is the signal ground lead. A^_Termijial_S^riBjof_Data^uxiliary_Set_820p 



CF: A data carrier detector signal ia 
sent to the data terminal when the 
data set 108 type detects a loss of 
received carrier or the data set 109 
type detects a loop current failure. 

+P: This is the + 24 volt power lead. 

-rj: This is the -24 volt power lead. 

CX: A local mode control signal is 
sent from the data terminal to operate 
the local relay for local mode 
operation. 

AA: This is the protective ground 
lead. 



C.. Cur rent_ Interface 

1.04 The current interface is intended to 
be used with a TTY. The interface between 
the data auxiliary set and the TTY includes 
the following leads: 



(a) Transmit: 



^ran nit: Data is sent to the data 
auxiliary set from the TTY. The sig- 
nal source in the TTY is a send 
contact which is returned to the -24 
volt supply of the data auxiliary set. 
A send loop is formed which consists 
of a lead from pin 2 of connector J 3 
through the send contact of the TTY 
and back to -24 volts on pin 10 of 
connector J3. (On series 1 of data 
auxiliary set 820E, connector J3 is 
designated J4 and connector J4 is 
designated J3.) 

(b) "eceive: Data is sent by the data 
auxiliary set to the TTY. The load in 
the TTY is a select magnet driver 
which has an input impedance of 680 
ohms and is returned to the -24 volt 
suoply of the data auxiliary set. A 
receive loop is formed which consists 
of a lead from pin 3 of connector J 3 
through the selector magnet driver of 
the TTY and back to -24 volts on pin 
10 of J3. 

(c) Carrier _DetectQr: If carrier is pres- 
ent a~short~to~ground appears on pin 
8 of connector J3; when carrier is 
lost, an open to ground appears. The 
minimum allowable load on pin 8 of J3 
is 20 00 ohms to +24 volts on pin 9 of 
J3. 

(d) Lggal "'ode £2DSE2l : Tne loc* 1 relay 
in the~data~auxiliary set is operated 
by apolying a signal on pin 12 of 
connector J3 from the T^Y. The con- 



1.05 The telephone installer has access 
to data auxiliary set 820D via a screw 
terminal strip. On data auxiliary sets 820D1 
and 820D2, the terminal strip is designated 
TS-A. Telephone line tip and ring are con- 
nected to terminals TS-A1 and TS-»2, respec- 
tively. TS-A3 and TS-A4 provide access to 
the TEST keyfor possible remote operation. 
TS-A5 and TS-A6 provide access to the test 
lamp for possible remote indication of test 
relay operation. On data auxiliary sets 
820D-L1 and 820D-L1A, the terminal strip is 
designated TB1 . In this case, tip and ring 
are connected to terminals TB1-1 and TB1-2, 
respectively. TBI -5 and TB1-6 provide access 
to the TEST key; TBI- 11 and TB1-12 provide 
access to the test lamp. 

§ . __iine _Terminat i on _o f._Dat t a_Aux i 1 i ary_S et 

aiai " 

1.06 Access to data auxiliary set 820E is 
via the telephone line termination connector 

(TEL TERM) . The male 25-pin connector has 
tip and ring connected to pins 9 and 10, 
respectively. Pin 13 provides access to the 
test relay, pin 12 to a test contact to 
ground, pins 27, 28, and 29 to a test 
transfer contact, and pins 17, 18, and 24 to 
a local transfer contact. On series 1 of 
data auxiliary set 820E, the telephone ter- 
minal is designated J3 and on later series is 
designated J4. 



NORMAL MODE 
A i __General 

1.07 Data is exchanged between the data 
set and the data terminal when the station is 
in the normal mode. The interface to the 
data terminal may be on an EIA or current 
basis. An indication of the presence of 
carrier is also sent across the interface to 
the data terminal . 

Bj. EIA_Inter.face 

1.08 Assume that the EIA interface is 
used. Signals from the data set come in on 
pin 9 of connector J2 to the base of the Q6 
emitter-follower. Local copy is also applied 
to the base of 06. A positive voltage on 
either or both inputs to the base of Q6 
causes the normally negative (marking) emit- 
ter of Q5 to be positive (spacing) . The 
signal is applied to the BB lead (pin 3 of 
J2) . 

1.09 Signals from the data termiral come 
in on the ^A lead (pin 2 of J2) , pass through 
the data auxiliary set, and are sent to the 



CD-3D031-01 - ISSUE 3A . 



data set via pin 4 of connector J2. Local 
copy is generated by feeding back part of 
this signal through diode CR1 to transistor 
Q6. 



1.17 The carrier squelch circuit for cur- 
rent interface works the same as the carrier 
squelch circuit for ElA interface. 



• 



1.10 During normal operation with carrier 
present, the control signal from the data set 

(which indicates whether carrier is present 
or not) holds the Q1 transistor off, the Q2 
transistor on, and the Q3 emitter-follower 
positive. If the incoming carrier fails, the 
control signal holds the Q1 transistor on, 
the Q2 transistor off, and the Q3 emitter- 
follower negative. 

1.11 The collector of transistor Q1 is 
connected in parallel with the outgoing car- 
rier tank circuit. Tf the Q1 transistor is 
turned off, the outgoing carrier is not 
affected; but, if transistor Q1 is turned on, 
outgoing carrier is squelched. 

1.12 Transistor Q2 is associated with the 
space-hold feature on a carrier fail. This 
feature is used with the current interface 
only and will be discussed later. 

1.13 Transistor Q3 is an emitter-follower 
which provides an interface for the carrier 
control signal to the data terminal. The 
control signal simply passes from the data 
set to the data terminal. 



Cj. Current Interface 

1.14 Assume that the current interface is 
used. Signals from the data set come in on 
pin 9 of connector J2 to the base of the Q6 
emitter-follower. Local copy is also applied 
to the base of 06. A positive voltage on 
either or both inputs to the base of Q6 
causes the normally negative (marking) emit- 
ter of Q6 to be positive (spacing) . From the 
emitter of 06, the signal is applied to the 
base of 04, turning 04 on when marking and 
off when spacing. The collector of Q4 drives 
the receive loop to the selector magnet 
driver of the TTY. 

1.15 Siqnals from the TTY are generated 
by the send contact and come in on pin 2 of 
connector J2. The signals pass through the 
data auxiliary set and are sent to the data 
set via pin 4 of J2. Local copy is generated 
by feeding back part of this signal through 
diode CR1 to transistor 06. 

1.16 During normal operation, the carrier 
detector circuits work as do the EIA inter- 
face except for the following differences. 
Q3 is not used as an emitter- follower, but is 
arranged to send a ground short or an open 
circuit to the TTY when carrier is present or 
not present, respectively. Normally, when 
th«; incoming carrier is lost, a mark hold is 
applied to the receive loop. 02 is used to 
generate a space hold on loss of carrier. If 
carrier is lost, 02 turns off causing Q4 fro 
turn off. When Q4 is off, the receive loop 
is spacing. 



TEST MODE 

A t pata_Auxiliary__Set_820D 

1.18 The purpose of the test mode is to 
provide for a loop-around test of data coming 
in over the telephone line when using full- 
duplex data sets or to . provide a send 
space signal when using half-duplex data 
sets. When using full-duplex data sets, 
signals on the receive lead from the data set 
are retransmitted over the transmit lead of 
the data set. When half -duplex data sets are 
used, a continuous space is sent over the 
transmit lead. 

1.19 The test relay is operated by apply- 
ing a ground to pin 13 of connector J2. Pin 
13 is wired to one side of the TEST key. On 
data auxiliary sets 820D1 and 820D2, the 
other side of the TEST key is wired to pin 4 
of the data set connector, and pin 2 of the 
same connector is wired to ground. A printed 
wiring path from pin 2 to pin 4 of Data Sets 
108A and 108C provides continuity. Data Set 
109A does not have this printed path prevent- 
ing operation of the test relay. The con- 
tacts on the test relay are used to perform a 
number of functions. The receive lead . is 
connected to the transmit lead of the data 
set and the signals from the data terminal 
are blocked. when in the test mode, local 
copy is blocked. A test contact in conjunc- 
tion with a screw switch option sends a copy 
of data that is being looped back to the 
telephone line to the data terminal. A test 
contact in the collector of the Q1 carrier 
squelch transistor ensures that a loss of 
incoming carrier always causes a loss of 
outgoing carrier when in the test mode. A 
test relay make-contact to ground is accessi- 
ble on pin 12 of J2 and is used to light an 
external test lamp. A test relay break- 
contact is in the operating path of the local 
relay. It has the dual function of releasing 
the local relay, if operated when going into 
the test mode, and of giving an off indica- 
tion on the data -set -ready lead (CC) . On 
data auxiliary sets 820D-L1 and 820D-L1A 
equipped with an AR17 circuit pack, operation 
of the test relay performs the same functions 
as described above when using a data set 108 
type. However, when using a half-duplex type 
data set (such as the 109A) , a different type 
of test is possible. The operation of the 
test relay is made possible by a chassis 
wiring change, the removal of the wire con- 
necting one side of the TEST key to pin U of 
the data set connector, and connecting the 
TEST key directly to ground, fhe API'' cir- 
cuit pack, unlike the AR16, has a test relay 
transfer contact which is accessible via 
connector J2. The send data lead of the data 
set has been rerouted through this transfer 
contact of the tpst relay. when the relay is 
not operated, signals are transmitted in the 
normal manner; but, when the relay is 



Page 5 






CD-3D031-01 - ISSUE 3A 



operated, the send data lead of the data s*>t 
is transferred to a positive voltage causing 
a continuous space to be transmitted. 

Note: An AP.16 circuit pack is not com- 
patible with a DAS 820D-L1 or 820O-L1A. 

g A pata_Auxiliarv._§et_820E 

1.20 The test relay is operated by apply- 
ing a ground to pin 13 of the telephone line 
termination connector at the remote end. Pin 
13 is wired to pin 2 of connector J1. A 
printed wiring path from pin 2 to pin H on 
D.-.ta Set 108A or 108C provides continuity to 
pxn « of connector J1. Data Set 109A does 
not have this printed path; therefore, the 
test relay cannot operate. A wire frpm pin U 
of connector J1 to pin 13 of connector J2 
completes a path for operation of the test 
relay. The contacts on the test relay are 
used to perform a number of functions. The 
receive lead is connected to the transmit 
lead of the data set, and the signals from 
the data terminal are blocked. When in the 
test mode, local copy is blocked. A test 
contact in - conjunction with a screw switch 
option sends a copy of data that is being 
looped back to the telephone line to the data 
terminal. A test contact in the collector of 
the 01 carrier squelch transistor ensures 
that a loss of incoming carrier always causes 
a loss of outgoing carrier when in the test 
mode. A test relay make-contact to ground 
and a test transfer contact are wired to the 
telephone terminal connector for use at the 
remote end. A test relay break-contact is in 
t>-e operating path of the local relay. It 
has the dual function of releasing the local 
relay, if operated, when going into the test 
mode and of qivinq an off indication on the 
data-set-ready lead (CC) . 

1.21 The A" 16 circuit pack is rated Mfr 
Disc. and may not be used with data auxili- 
ary set 820E. 



LOCAL MOnE 

1.22 The purpose of the local mode is to 
provide an off-line loop-around connection 
between the transmit and receive leads of the 
data terminal. 

1.23 The local relay is operated by 
applyinq a positive voltage to pin 11 of 
connector J2 . The contacts of the local 
relav are used to perform a number of func- 
tions, '"he transmit lead is connected to the 
receive lead of the data terminal and signals 
from the data set are blocked. The transmit 
lead of the data set is clamped markinq. A 
local relay break-contact is used with the CC 
lead, when the local relay is operated, the 
break-contact contact gives an off indication 
on the data-set-ready lead. 

1.24 The AP17 circuit pack, unlike AP16, 
has a local relay transfer contact which is 
accessible via connector J2 . 



OPTIONS 

1.25 The data auxiliary set has the fol- 
lowing options: 



(a) SIA or. Current_Interfase: By adjust- 
ing~nine~screw switches on the circuit 
pack, the interface toward the data 
terminal may be set for EIA or current 
interface. The EIA interface is usu- 
ally used for CPT, and the current 
interface is usually used with a TTY. 

(b) Copy or_No_CoEy_in_the_Test_Mode : By 

adjusting~a~screw~switch on the cir- 
cuit pack, a copy of the data which is 
beinq looped around through the data 
set may be sent to the receive lead of 
the data terminal. By resetting, the 
screw switch is adjusted in an oppo- 
site manner. Signals are blocked and 
do not reach the data terminal. 

(c) Local Copy: By closing a screw switch 
on the circuit pack, a copy of the 
data which is being sent by the data 
terminal from the transmit lead is 
coupled back to the receive lead. If 
the screw switch is opened, signals 
are not coupled from the transmit to 
receive leads of the data terminal. 

(d) Mar.k._ or_ Space Hold_on_Carrier_Faili 

when the'data auxiliary set is used 
with the EIA interface, only mark hold 
on carrier fail is available, with 
the current interface, either mark or 
soace hold is available. By opening a 
screw switch on the circuit pack, this 
option is changed from a mark hold to 
a space hold. 

(e) Carrier_Sguelch_on_Carrier Fail: By 

closing ~a screw switch on the circuit 
pack, the collector of 01 is connected 
across the outgoing carrier tank cir- 
cuit. Q1 turning on will squelch 
outgoing carrier on an incoming carri- 
er fail. 



2. DATA AU)fILIARY_SET_820D-L1_lQP_L1Al 
• E2giPPID_WITH_AN_ARl4 30_CIPCOIT_PACK 

DATA SET INTEFF&CE 

2.01 The interface between the data set 
and the data auxiliary set includes the 
following leads: 

(a) Send Data: Data on this lead is 
transmitted over the telephone line by 
the data set. 

(b) Receive Data: Data on this lead comes 
in~from _ the~line via the data set. 

(c) Carrier Detection: The state of the 
contror~signaT~on _ this lead depends on 
whether the data set does or does not 
detect carrier. 






■"-■-' -- 
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EIA INTERFACE 

2.02 The interface between the data ter- 
minal and the data auxiliary set should meet 
the electrical signal characteristics set 
forth in EIA Standard PS-232-B. The follow- 
ing interface circuits are provided: 

(a) AB: Signal ground lead. 

(b) EA: Data is transmitted from the data 
terminal to the data auxiliary set. 

(c) BB: Data is received by the data 
terminal from the data auxiliary set. 

(d) CA: The reguest-to-send signal comes 
from the data terminal. This lead may 
be ootionally looped to the CB lead. 

(e) CB: The clear-to-send signal is sent 
to the data terminal. This lead may 
be optionally strapped to the CA ^Lead 
or the CC lead. 

(f) CC: ; » data -set -ready signal is sent 
to the data terminal when the station 
is prepared for normal operation. 

(<*) £2 : Signals on this circuit are used 
to control switching of the signal 
converter to the comunication channel. 

(h) CF: A data carrier detector signal is 
sent to the data terminal when the 
data set 108 type detects a loss of 
received carrier or the data set 109 
type detects a loop current failure. 



NORMAL MODE - SEND 

2.03 Signals from the data terminal come 
in on the BA lead, pin 2, to the base of Q3. 
Assuming a steady mark at the input, 03 turns 
off. Capacitor C1 charges toward +24 volts 
and transistor 01 turns on, provided the CD 
lead has been properly conditioned to turn on 
Q2, the emitter return path for Q1 . With Q1 
on, its collector voltage goes to ground and 
a mark is applied to pin 4. When the input 
ooes spacing, Q3 turns on grounding the 
junction of C1, R4, and CR3. Since CI was 
charged to + 24 volts, grounding this point 
drives the other side of' CI to -24 volts 
turning off 01 and applying a space to pin 4. 
Tf the input then goes marking, Q3 will turn 
off again, o.1 will turn on again, and a mark 
will once more be applied to pin 4. If, 
however, the space persists, C1 will dis- 
charge from -24 volts and charge toward +24 
volts via resistor R3. when the voltage 
crosses the 0-volt point, Q1 will turn on 
again, thus limiting the time a space can be 
sent to aporoxima+ely 580 ms. 



NORMAL MODE - RECEIVE 

2.04 signals from the data set side enter 
the circuit pack on oin 9 and are directed to 
the bases of transistors 04 and 07. An 



incoming mark turns on Q7 which turns off Q8. 
When Q8 turns off, -24 volts is applied to 
the base of emitter- follower Q9 through a 
10-kilohm resistor. This immediately sinks 
current from the emitter circuit of transis- 
tor 09, causing capacitor C2 to charge to a 
voltage slightly less negative than -24 volts 
via the low impedance of the Q9 emitter, 
diode CR8, and resistor R22. When the incom- 
ing signal is a space, transistor 07 turns 
off causing transistor 08 to conduct. This 
places a ground at the base of transistor Q9 
and, since capacitor C2 in the emitter cir- 
cuit of Q9 was charged to -24 volts, the 
emitter base junction of Q9 in series with 
diode CR8 is backrhiased and no current flows 
in the Q9 emitter. Capacitor C2 now begins 
to discharge from -24 volts and charges 
toward +24 volts via resistors R21 and R22. 
Since the charging resistance toward -24 
volts is very much smaller than the charging 
resistance toward + 24 volts in a normal data 
stream of marks and spaces, C2 will remain at 
substantially -24 volts, with C2 charged to 
a negative potential, diode CR9 which con- 
nects between the emitter circuit of Q9 and 
the base of Q10 is back-biased keeping tran- 
sistor Q-10 turned off. When transistor Q10 
is cut off, diode CR7 which is connected 
between the Q5 base and Q10 collector is 
back-biased keeping Q5, which is in series 
with the emitter' of Q4, saturated placing the 
emitter of Q4 very close to ground. This 
allows transistor Q4 to act as a typically 
grounded emitter transistor switch, allowing 
signals to pass from its base input to its 
collector output and on to the EIA driver 
transistor Q6. If the incoming signal becomes 
a steady space, C2 begins charging toward 
+24 volts and, after approximately 1.2 
seconds, the voltage on C2 will cross the 
0-volt point at which time CR9 will become 
forward- biased and transistor Q10 will begin 
to conduct. When Q10 conducts, its collector 
drops to zero causing diode CP7 to conduct, 
"hen CR7 conducts, transistor Q5 cuts off 
opening, the emitter of 04 and cutting it off. 
with 04 off, 06 is cut off and output lead BB 
is clamped marking regardless of the length 
of time the space persists. 



TRANSMIT AND RECEIVE SUPERVISION 

A. Transmit 


2.05 Transmit supervision consists of a 
con+inous transmitted space and is controlled 

2.10 Data auxiliary set 820-L1 (or ready 
lead (CD) . The off condition of the CD lead 
Dlaces a negative voltage at the base of 
transistor Q2. This negative voltage cuases 
Q2 to turn off opening the emitter return 
path of Q1, which causes the send data lead 
to transmit a continuous space (to pin 4) 
regardless of the condition at the input (pin 
2). when CD is turned on, Q2 is similarly 
turned on, qrounding the emitter of transis- 
tor 01. This is the condition for normal 
data transmission. 
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B. . Receive 

2.06 Receive supervision is option -■■ and 
consists of the detection of a long space 
from the data set which turns off terminal 
interface lead data set ready (CC) . Lead CC 
mav be turned off in one of three ways: by 
turning off lead CD, by receiving a long 
space (if option F is provided) , or by 
receiving a loss of carrier indication from 
the data set. This is accomplished via the 
three input gates (CR9, CR1 1 , . and CR17) 
connected at the base circuit of transistor 
grt). formally, the CC lead is turned off 
v? ienever the CD lead at the same station is 
turned off; however, option A is provided to 
disable tli« features so that the data set 
ready lead may be controlled only by the 
incoming line signals, long space, and carri- 
er fail. When option A is connected in the 
circuit and CD is turned off (transistor Q2 
turned off), diode CR17 is forward-biased and 
a positive signal is applied to the base of 
Q10 turning it on. With Q10 on, its collec- 
tor goes to ground turning off Q11 applying a 
negative (off) signal to pin 5, the data set 
ready lead. Independently of this when a 
space is received, it is directed to the base 
of transistor Q7 turning it off and, provided 
option F is connected, turns Q8 on. With Q8 
on, emitter- follower Q9 is turned off and 
capacitor C2, which for normal data received 
regains at substantially -2H volts, now 
begins to charge toward + 24 volts through R21 
and R22. After approximately 1.2 seconds, 
the voltage on C2 crosses the 0-volt point 
and turns transistor Q10 on. with Q10 on, 
Q11 is turned off applying a negative (off) 
signal to pin S (CC lead). The third inde- 
pendent control, as previously mentioned, is 
carrier fail. Pin 1U, the carrier detect 
lead of the data set side, is continuous with 
pin 19, the CF lead on the terminal side. CF 
is therefore directly controlled by the sig- 
nal presented by the carrier detect lead of 
the data set. In addition, pin 14 is also 
connected to the base circuit of transistor 
OT2. when a loss of carrier is detected, a 
negative voltage is applied to the base 
circuit of Q12. This turns off Q12 and turns 
on Q10 via resistor R30 and gating diode CR11 
and,, as previously mentioned, 01 on turns 
off 011 which results in lead CC turning off. 



CAM°-ON SIGNAL DETECTOR 

2.07 With option E in the circuit, an 
option which is mutually exclusive of option 

removed and the 

The timer now 

for spacing sig- 

is connected to a 



F, receive suoervision is 
timer input is inverted 
becomes a pulse stretcher 
nals. The timer output 
lamp driver and the entire circuit becomes a 
camp-on signal detector, when one side of a 
suitable lamp (such as a 51A lamp) is con- 
nected to pin 35 and the other side of the 
lamp is connected to +2tt volts, the circuit 
operates in the following manner. With a 
steadv mark on pin 9 of the circuit pack, 
transistor Q7 is bypassed with option E and 
Q8 is turned on causing emitter- follower Q9 



to be turned off. Capacitor C2 charges 
toward +24 volts through R21 and R22, turning 
on transistor Q13. With Q13 on, Q14 is 
turned off and the camp-on lamp is off. When 
a space is received, Q8 turns off turning on 
Q9. C2 now begins to charge rapidly toward 
-24 volts through R22 and CR8 via the emitter 
of 09. Q13 is turned off, turning on 014 
which causes the camp-on lamp to be lighted. 
When the input goes back to a mark, Q8 is 
again turned on turning off 07, and C2 begins 
to slowly charge toward +24 volts again 
keeping the lamp on for approximately 1 
second after the spacing signal ceases. 
Therefore, when a camp-on signal (consisting 
of approximately 3 seconds mark and 6 milli- 
seconds space) is received, the lamp flashes 
at a rate of 2 seconds off and 1 second on. 
Conseguently, when receiving data the camp-on 
lamp remains on. 



OPTIONS 

2.08 Option A is CC turned off by CD. 
Option E (mitually exclusive of option F) is 
a camp-on detector. Option F is a receive- 
space timer. Option G (mutually exclusive of 
option H) is CB looped to CC. Option H is CA 
looped to CB. 



TEST MODE 

2.09 A test relay is provided on the 
circuit pack and may be operated from either 
the push- push TEST key on the DAS 820D-L1 or 
from a switch remote from the 820D by means 
of terminals 5 and 6 located on terminal 
strip TB-1 on the 820D. When the test relay 
is operated and a full-duplav data set is 
used, the transmit and receive leads of the 
data set are connected together and discon- 
nected from the AR430 circuit pack. With a 
half -duplex data set, a continuous space is 
impressed upon the transmit lead . In both 
cases, the CC lead is turned off and BB lead 
is clamped marking. 



FEATURES 

2.10 The data auxiliary set 820D-L1 (or 
L1A) eguipped with an AR430 circuit pack has 
the following features. 

(a) Transmit Supervision: The CD lead is 

gated~to the transmit lead, so that in 
the CD off condition the transmit lead 
is clamped spacing. 

(b) Optionally, receive supervision or 
camp-on signal detection. 

(c) Send Space Timing: This prevents a 

false transmit supervision signal from 
being sent due to a space impressed on 
the transmitted data lead which 
exceeds the maximum permitted timing 
for a space by limiting the maximum 
space length to 750 milliseconds. 
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(d) Optional control of cc lead by CD lead 
of the same station. 

(e) Mark hold on carrier fail. 

(f) Mark hold on receive supervision off. 



sECTigN_jii_;_BS2IB£!i£S_2ATA 
J i __w2SSIfiS,U4!II§ 

1.01 Eow££_S\jgplx : Data auxiliary set 
820O uses an 18A power supply, and data 
auxiliary set 820E uses three 18B power 
supplies. Both supplies have an output of 
+ 24 ±3 volts and -24 ±3 volts. 

1.02 Temper aiure_and_Hugii3ity: Data aux- 
iliary sets 820D and~820E~can operate over a 
temoerature range of 40° to 20°F and a 
relative humidity range of 20 to 95 percent. 



2i FUNQTIQSAL_DESIGNA2:igNS 

2.01 The fundamental meanings of the des- 
ignations of the operating elements of data 
auxiliary sets 820D and 82 0E are as follows: 

(a) Test geiay: Puts the data auxiliary 

set in the test mode. 

(b) Tes.t__Lamp: 0n data auxiliary set 
820D,"he test lamp lights when in the 
test mode. 

(c) Local Relay: Puts the data auxiliary 

set in the local mode. 



3.06 To provide a mark or space hold 
under carrier fail conditions on an optional 
basis when using a current interface (AR17 
circuit pack only) . 

3.07 To provide carrier squelch under 
carrier fail conditions on an optional basis 

(AR17 circuit pack only) . 



«K CONNECTING CIRCUITS 

4.01 When this circuit is listed on a 
key sheet, the information thereon is to be 
followed. This circuit will function with 
the following data system circuits. 

(a) Data Set 108A - SD-3D024-01. 

(b) Data Set 109A - SD-3D025-01. 

(c) Data Set 108C - SD-3D032-01. 

(d) 13A1 Data Unit - SD-3D046-01. 

(e) 6A1 Data Mounting - SD-1D1 14-01. 

(f) Data Set 108D - SD-73060-01. 

(g) Data Set 109D - SD-1D172-01. 

5^ MANUFACTURING „ TEBTIN/?. REQUIREMENTS 

None. 



3^ FUNCTIONS 

3.01 To provide an interface between 
data set and the data terminal. 



the 



3.02 To receive data from the telephone 
line and retransmit the data back over the 
line when in the test mode on full-duplex or 
send space on half-duplex. 

3.03 To loop transmit data from the data 
terminal back to the receive port of the data 
terminal when in the local mode (AR17 circuit 
pack only) . 

3.04 To provide local copy to the data 
terminal on an optional basis (AR17 circuit 
pack only) . 

3.05 To orovide data from the telephone 
line to the data terminal on an optional 
basis when in the test mode. 



§SCJIQN_IV_^_REASONS_FOR_REISSUE 



Si— £haaa§s_ia_AEEa£atus 

P.1 Data auxiliary sets 820D-L1/2 and 
L1A/2 are rated Mfr Disc, and are replaced 
by DAS 820D-L1 equipped with an AR17 circuit 
pack and DAS 820D-L1A equipped with an AR17 
circuit pack. 



g A Des.c.ription_of .Changes 

D. 1 Wiring has been added between connec- 
tor J1 and terminal board TB1 to accommodate 
4-wire data sets. 

D.2 The AR430 circuit pack has been added 
for station use in private line quasi-ternary 
point-to-point communications systems and for 
DATRFX remote stations. 
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